Background {#Sec1}
==========

Globally, men who have sex with men (MSM) are disproportionately affected by HIV compared to other men of reproductive age \[[@CR1]--[@CR3]\]. HIV-related epidemiologic studies among this key population in the Central and West African region are relatively sparse but consistently demonstrate high HIV prevalence \[[@CR4]\]. HIV prevalence of 25.5% in Douala and 44.4% in Yaoundé, Cameroon among MSM were observed in the nation's first HIV surveillance study for MSM in 2011 \[[@CR5]\].

Regular HIV testing is critical for timely HIV diagnosis, and is the first step in engaging people living with HIV in the HIV treatment cascade. Informing individuals of their serostatus may also promote changes in HIV preventive behaviors, such as increasing the frequency of condom use during penile-anal or vaginal intercourse \[[@CR6]\]. HIV testing venues are an important gateway for the delivery of HIV prevention and treatment services including behavioral approaches, such as individualized risk reduction counseling, and biomedical approaches, such as universal coverage of antiretroviral therapy (ART) for those living with HIV, and the provision of pre-exposure prophylaxis (PrEP) for those at high risk of HIV acquisition.

While additional studies are warranted, the percentage of MSM who have ever been tested for HIV significantly varies across sub-Saharan Africa, and within countries, with ever testing prevalences of 35% to over 90% in Southern Africa \[[@CR7]--[@CR12]\], 11% and 88% in Senegal \[[@CR13], [@CR14]\], 17% and 55% in Nigeria \[[@CR15], [@CR16]\], and 81% in Douala, Cameroon \[[@CR17]\]. In comparison, an estimated 90% of MSM recruited from 21 United States cities reported prior HIV testing, with approximately 62% tested in the previous 12 months \[[@CR18]\]. An estimated 50% of MSM in the U.S. who tested positive for HIV were newly diagnosed \[[@CR18]\].

Documented individual-level factors positively associated with ever receiving an HIV test among MSM in the sub-Saharan African setting include employment \[[@CR15]\], bisexual concurrency \[[@CR19]\], and openly identifying as gay or homosexual as compared to straight or bisexual \[[@CR20]\]. In one study in Douala, Cameroon, knowing someone living with HIV, being exposed to HIV prevention programs, having a steady male partner, and being non-Muslim was associated with ever testing \[[@CR17]\]. HIV testing in the past 12 months has been shown to be associated with using condoms during the last male-to-male sexual encounter in Lesotho \[[@CR12]\].

Among South African MSM, never testing for HIV was associated with being black, living in a township and lack of HIV-related knowledge \[[@CR21]\]. Moreover, lower income and internalized homophobia reduced the likelihood of recent HIV testing \[[@CR20], [@CR21]\]. Self-reported reasons for never testing for HIV in South Africa included low risk perception and perceived health care stigma \[[@CR8]\]. Fear of public exposure of sexual practices and identity have also been reported as significant barriers for MSM seeking HIV testing in qualitative studies conducted in Senegal and Kenya \[[@CR22]\]. Fear of testing was associated with preferring a feminine gender expression, being sexually active, having a history of sexually transmitted infections (STI), and experiencing sexual orientation-based victimization at school and the workplace \[[@CR8]\]. Finally, studies from sub-Saharan Africa have demonstrated that heteronormative HIV prevention messaging may increase misperceptions that penile-anal sex does not pose a risk for HIV transmission and deter MSM from being tested \[[@CR10], [@CR23]\].

Sexual relationships between men are both criminalized and highly stigmatized in Cameroon, similar to many countries across the world, posing a policy-level challenge when delivering HIV-related services to MSM \[[@CR24], [@CR25]\]. Perceived or experienced stigma and discrimination due to sexual orientation and concerns about confidentiality in the healthcare setting are structural barriers to accessing HIV services, particularly in settings where male-to-male sexual practices are criminalized \[[@CR8], [@CR26]--[@CR30]\]. The invisibility of MSM in health surveillance programs and limited funding for targeted, affordable, confidential and MSM-sensitive HIV testing and treatment services in Cameroon may also pose policy-level barriers to the delivery of HIV-related services in a setting of high HIV prevalence \[[@CR5], [@CR27], [@CR31]--[@CR35]\].

In the current analysis, we aim to contribute to the limited literature on HIV testing among MSM in Central and West Africa by characterizing HIV testing practices among MSM in Douala and Yaoundé and investigating the correlates of ever receiving an HIV test.

Methods {#Sec2}
=======

Study population {#Sec3}
----------------

This cross-sectional study was conducted between August-September 2011 in Douala and Yaoundé, the two largest cities of Cameroon. The details of the study have been described elsewhere \[[@CR5]\]. Briefly, men aged 18 years or older who reported engaging in penile-anal or oral intercourse with another man in the last 12 months were eligible for the study. Participants were recruited in each city using respondent-driven sampling (RDS), a sampling technique that minimizes biases that may arise from peer-based recruitment \[[@CR36]\]. Seven seeds heterogeneous in sexual orientation and sexual role preference were selected through existing community contacts and community-based organizations (CBOs) serving MSM to begin the recruitment process in each city.

Consent was provided orally and documented in writing by the interviewer. Study procedures were anonymous. The study was approved by the Cameroon National Ethics Committee, and secondary data analysis was approved by the Johns Hopkins Bloomberg School of Public Health Institutional Review Board.

Data collection {#Sec4}
---------------

Participants completed an interviewer-administered structured survey containing questions on socio-demographics, network size, sexual behaviors including condom and lubricant use (always versus often, sometimes or never), experiences of STI symptoms, access to community-based MSM centers (which included outreach services), access to free condoms, and HIV counseling and testing (HCT) experiences. Participants were also asked 13 true/false items on knowledge of HIV transmission routes, prevention and treatment options, and eight social support items on whether social contacts "encourage you to consistently use condoms". Social contact types included partners, family and peers (response options strongly agree/agree/disagree/strongly disagree).

All participants were compensated 1000 CFA Franc (2 USD) for their time and transport costs at the initial study visit and an additional 1000 CFA Franc (2 USD) for every peer referred into the study (maximum of three). All participants also received free HIV and syphilis testing, pre- and post-test counseling, condoms, condom-compatible lubricants (CCL), and access to peer education and support groups. Newly diagnosed individuals were referred to HIV care and treatment.

Statistical analysis {#Sec5}
--------------------

Non-seed participants who answered the question on ever testing for HIV ("Have you ever been tested for HIV" (yes/no)) were included in the current analysis. Unweighted prevalence, RDS-weighted prevalence and bootstrapped confidence intervals were calculated for HIV testing variables in descriptive analysis. Individualized weights were created in Stata/SE Version 11.2 (College Station, Texas) using the RDS-II estimator to account for differences in social network size for each variable included in the descriptive analysis \[[@CR37]\]. Network size was assessed using the response from the latter of two questions: "How many men who have had oral or anal sex with men in the last 12 months do you know, who also know you and live in this city?" and "among these men that you know personally, how many of them are 18 years and older?".

Differences in willingness to return to a HCT site by testing venue type were assessed using the Pearson Chi-square test. Fisher's exact test was used to assess differences in ever testing and HIV testing in the past 12 months ("How many times have you been tested for HIV during the last 12 months" (≥1/None)) by current HIV serostatus and age category (coded as 18-21/22-25/26-29/ ≥30 years) for each city.

Condom use variables were dichotomized (consistent use coded as 0 from the response "always use condoms in the past 12 months"; inconsistent use coded as 1 from "most of the time/sometimes/never use condoms in the past 12 months"). The HIV knowledge composite variable was constructed by taking the sum of correct answers (possible range 0--13) and converting it to a percentage (possible range 0-100%). The social support for condom use composite variable was created by dichotomizing each of the 8 items into yes (strongly agree and agree) and no (disagree and strongly disagree), then taking the sum of the 8 items (possible range 0--8), and converting it into a percentage (possible range 0-100%).

Separately for each city, unweighted bivariate logistic regression models were used to estimate the unadjusted association between ever HIV testing and covariates, which were selected based on the published literature. Bivariate logistic regression models using RDS-weighting were also built. Weights for all regression models were built using the RDS-II estimator using "ever tested for HIV" as the outcome. Homophily (range: −1 to +1) was assessed to evaluate whether individuals preferred to recruit MSM with the same HIV testing outcome.

Unweighted multivariate logistic regression models were built to estimate the adjusted association between ever HIV testing and covariates, with spline terms for age (knot at age of 30 years) forced into all models regardless of statistical significance. The Akaike information criterion (AIC) was used to favor the most parsimonious model. P values \<0.05 were used to indicate statistical significance. RDS-weighted multivariate logistic regression models, using the same weights as used in bivariate models, were also built. RDS-naïve and RDS-adjusted multivariate regression models were also built using the same methodology with HIV testing in the past 12 months as the outcome. Complete case analysis was used for all regression modeling as missingness was \<2% for all variables. A sensitivity analysis was conducted to test the effect of clustering by seed in the final multivariate models. All data analyses and weighting were conducted in Stata/SE Version 11.2 (College Station, Texas).

Results {#Sec6}
=======

Two hundred and seventy-two and 239 men from Douala and Yaoundé respectively were recruited into the study. Overall, the median age was 24 years (range 18--51, interquartile range (IQR) 21--28). In both cities, the majority had completed secondary education (66.7%; 341/511), and identified their relationship status as single (84.2%; 425/505). Sixty-two percent of men chose "bisexual" (425/511) to describe their sexual orientation, whereas 28.6% chose "gay or homosexual" (144/511), 8.0% chose "MSM" (41/511) and 1.8% chose "other" (9/511). In Douala, median number of waves per seed was six (range 1--8). In Yaoundé, median number of waves per seed was five (range 1--9). A detailed description of the demographic and sampling characteristics has been published previously \[[@CR5]\]. The current analysis was restricted to participants who completed questions on HIV testing (n = 268 in Douala; n = 238 in Yaoundé).

HIV testing practices {#Sec7}
---------------------

HIV testing prevalence and practices are summarized in Figure [1](#Fig1){ref-type="fig"} and Table [1](#Tab1){ref-type="table"}. Overall, 81.6% (413/506) of MSM had ever been tested for HIV. In Douala and Yaoundé, RDS-adjusted prevalence of ever HIV testing were 77.5% and 79.9%, and HIV testing in the past 12 months were 63.2% and 54.3% respectively. Homophily of ever testing was 0.15 among men in Douala and 0.21 among men in Yaoundé. The median frequency of testing since being sexually active with a man was once every 18 months in Douala and once every two years in Yaoundé (Table [1](#Tab1){ref-type="table"}).Figure 1**Prior HIV testing among men who have sex with men recruited in 2011 from Douala (n = 268) and Yaoundé (n = 238) stratified by age group.**

###### 

**HIV testing practices of men who have sex with men (MSM) recruited from Douala (n = 268) and Yaoundé (n = 238), Cameroon 2011**

                                                                                              All             Douala        Yaoundé                         
  ------------------------------------------------------------------------------------------- --------------- ------------- ------------------ ------------ ------------------
  Total                                                                                       506 (100)       268 (100)     \-                 238 (100)    \-
  Never tested for HIV                                                                        93 (18.4)       52 (19.4)     22.5 (15.7-29.1)   41 (17.2)    20.1 (13.8-26.5)
    Intend to get tested in next 12 months                                                    88 (95.7)       49 (94.2)     \-                 39 (95.1)    \-
  Ever tested for HIV                                                                         413 (81.6)      216 (80.6)    77.5 (70.8-84.3)   197 (82.8)   79.9 (73.5-86.2)
    No. of times tested per two years of being sexually active with other men, median (IQR)   1.2 (0.5-2.3)   1.3 (0.6-3)   \-                 1 (0.5-2)    \-
    Received test results at last test                                                        394 (95.4)      204 (94.9)    94.3 (89.5-99.1)   190 (96.9)   97.6 (95.1-1.00)
    Disclosed test result to someone                                                          314 (79.7)      148 (72.6)    73.8 (65.9-81.7)   166 (87.4)   86.0 (80.5-91.5)
  Tested in last 12 months                                                                    301 (59.8)      169 (63.3)    63.2 (55.0-71.3)   132 (55.9)   54.3 (46.0-62.6)
    Place last tested\^                                                                                                                                     
    Public hospital or clinic                                                                 162 (40.2)      66 (32.0)     31.1 (22.4-39.8)   96 (48.7)    47.9 (38.8-57.1)
    Private hospital or clinic                                                                71 (17.6)       30 (14.6)     13.1 (7.6-18.6)    41 (20.8)    25.2 (17.0-33.4)
    CBO HIV service for MSM                                                                   110 (27.3)      89 (43.2)     45.2 (35.9-54.4)   21 (10.7)    6.8 (2.8-10.7)
    Mobile unit or van, university, event, other                                              60 (14.9)       21 (10.2)     10.6 (5.9-15.3)    39 (19.8)    20.1 (12.1-28.0)
  Advised to get tested by^\^\#^:                                                                                                                           
    Peer educator                                                                             301 (74.0)      172 (81.5)    \-                 129 (65.8)   \-
    Sexual partner                                                                            46 (11.3)       17 (8.1)      \-                 29 (14.8)    \-
    No-one (myself)                                                                           21 (5.2)        7 (3.3)       \-                 14 (7.1)     \-
    Doctor, nurse, other health professional                                                  7 (1.7)         4 (1.9)       \-                 3 (1.5)      \-
    Other                                                                                     32 (7.9)        11 (5.2)      \-                 21 (10.7)    \-
  Information on HIV testing ever received from^\^^:                                                                                                        
    Radio, television, posters                                                                142 (27.8)      58 (21.3)     26.3 (16.3-36.3)   84 (35.1)    34.5 (26.1-42.8)
    CBO HIV service for MSM                                                                   102 (20.0)      50 (18.4)     26.5 (18.0-35.0)   52 (21.8)    21.3 (15.7-26.8)
    Friend                                                                                    131 (25.6)      73 (26.8)     36.8 (26.0-47.6)   58 (24.3)    23.7 (17.8-29.6)
    Family                                                                                    46 (9.0)        9 (3.3)       4.3 (1.1-7.5)      37 (15.5)    14.4 (9.5-19.3)
    Doctor or nurse                                                                           33 (6.5)        19 (7.0)      6.1 (2.3-10.0)     14 (5.9)     4.8 (2.0-7.5)
    None of these sources                                                                     2 (0.5)         2 (0.7)       \-                 0 (0.0)      \-

^\^^Among ever tested.

^\#^RDS-weighted estimates could not be run due to small cell sizes.

CBO, community-based organization; CI, confidence interval; HIV, Human Immunodeficiency Virus; IQR, interquartile range; MSM, men who have sex with men; RDS, respondent-driven sampling.

Both ever tested for HIV (p = 0.001) and HIV testing in the past 12 months (p = 0.004) differed in Douala by HIV serostatus: 6.9% of men who tested HIV-positive in this study had never been tested for HIV prior to the study (5/72), compared to 24.6% among men who tested HIV-negative (44/179). Similarly, 22.2% of men who tested HIV-positive had not been tested in the past 12 months (16/72) compared to 42.1% among men who tested HIV-negative (75/178). In Yaoundé, no differences by HIV serostatus was observed: 17.4% (17/98) of men who tested HIV-positive had never been tested compared to 20.4% (22/108) of HIV-negative men (p = 0.60), and 53.6% (52/97) of men who tested HIV-positive had not been tested in the past 12 months compared to 50.9% (55/108) of HIV-negative men (p = 0.78).

Ever tested for HIV and tested in the past 12 months did not differ by age category in Douala (p = 0.14 and p = 0.28 respectively). Ever tested for HIV did differ by age category in Yaoundé (p = 0.001) however no age difference was observed for testing in the past 12 months (p = 0.07) (Figure [1](#Fig1){ref-type="fig"}).

In both cities, the majority were advised to get tested by peer educators (74%; 301/407), and rarely by healthcare providers (1.7%; 7/407). Of men who had ever been tested, 95.9% (394/413) received their last test result. The most common reason for testing in Douala and Yaoundé was to know one's status (81.5% and 65.8%) followed by being required for a medical procedure at a hospital (8.1% and 14.8%) (Table [1](#Tab1){ref-type="table"}).

Testing venue patterns differed between the cities (Table [1](#Tab1){ref-type="table"}); in Douala, Alternatives-Cameroun, a CBO specifically serving the MSM community of the city, was the most common place last tested (45.2%; 95% CI: 35.9-54.4%) followed by public hospitals (31.1%; 95% CI: 22.4-39.8%). This was in contrast to Yaoundé where public hospitals (47.9%; 95% CI: 38.8-57.1%), followed by private hospitals (25.2%; 95% CI: 17.0-33.4%) and other services were more accessed than the local CBO-based service targeting MSM. Homophily was 0.29 for men who had accessed Alternatives-Cameroun (Douala) in the past 12 months compared to 0.09 for men who had not; homophily was 0.11 for men who had accessed Humanity First (Yaoundé) in the past 12 months compared to −0.17 for men who had not. Information on HIV testing in both cities was commonly received through mass media campaigns, CBO-based HIV services and friends; and only 6.5% (33/506) of participants received information on HIV testing from a doctor or nurse.

Willingness to return to a HCT site {#Sec8}
-----------------------------------

The majority of men who were last tested at a CBO-based HCT site were willing to return to the same site in both Douala and Yaoundé (98.9% vs. 100.0%). Willingness to return to other HCT sites such as a public or private hospital was comparatively lower (Table [2](#Tab2){ref-type="table"}).Table 2**Willingness to return to a voluntary HIV counseling and testing (HCT) site by testing venue type among men who have sex with men (MSM) in Douala (n = 200) and Yaoundé (n = 174), Cameroon 2011**Community-based HIV service targeting MSM n (%)Public hospital n (%)Private hospital n (%)Other n (%)p-value*Douala*Would return to this HCT site87 (98.9)52 (82.5)23 (79.3)15 (75.0)**0.03** ^**\^**^*Yaoundé*Would return to this HCT site18 (100.0)79 (90.8)29 (82.9)29 (85.3)0.54^\^^RDS-weighted Pearson's chi-square test.

Factors associated with prior HIV testing: Douala {#Sec9}
-------------------------------------------------

The statistical significance of variables did not change between the RDS-naïve and RDS-weighted bivariate analyses. The unadjusted RDS-weighted odds of ever tested for HIV increased per year rise between age 18 and 29 (OR: 1.12 per year, 95% CI: 1.00-1.26) then declined every year from age 30 (OR: 0.78 per year, 95% CI: 0.64-0.95) (Table [3](#Tab3){ref-type="table"}). Other bivariate associations with ever tested for HIV were having higher than secondary education compared to lower than or equal to secondary education (OR: 3.96, 95% CI: 1.62-9.67), non-Christian religion (OR: 0.17, 95% CI: 0.38-0.78), ever accessing CBO service for MSM including outreach services (OR: 3.69, 95% CI: 1.90-7.58) and having four or more male oral or anal sexual partners in the past 12 months (OR: 2.88, 95% CI: 1.31-6.31).Table 3**Bivariate and multivariate models of the factors associated with HIV testing among MSM in Douala (n = 268), Cameroon 2011**Ever tested for HIV n (%)Never tested for HIV n (%)RDS-weighted OR (95% CI)RDS-weighted aOR (95% CI)p-valueTotal216 (80.6)52 (19.4)\-\--Age (years)  18-29 (per year increase in age)178 (79.8)45 (20.2)**1.12 (1.00-1.26)**1.08 (0.95-1.21)0.2  ≥30 (per year increase in age)38 (84.4)7 (15.6)**0.78 (0.64-0.95)**0.84 (0.68-1.05)0.1Highest level of education attained  ≤Secondary154 (77.4)45 (22.6)RefRef-  University or technical studies62 (89.9)7 (10.1)**3.96 (1.62-9.67)3.51 (1.32-9.34)0.01**Occupational status  Student or apprentice92 (80.0)23 (20.0)Ref\--  Employed99 (79.8)25 (20.16)0.87 (0.42-1.78)\--  Unemployed25 (86.2)4 (13.8)2.29 (0.69-7.67)\--Christian religion^1^181 (78.4)50 (21.7)**0.17 (0.38-0.78)**\--Sexual orientation: Gay^2^55 (78.6)15 (21.4)0.50 (0.24-1.08)\--Sexual role preference: Receptive^3^73 (85.9)12 (14.1)1.60 (0.71-3.59)1.38 (0.60-3.21)0.5Relationship status: Single^4^179 (79.2)47 (20.8)0.55 (0.15-2.04)\--Ever accessed CBO HIV service for MSM172 (86.4)27 (13.6)**3.69 (1.90-7.58)3.37 (1.57-7.24)0.002**Ever received free condoms162 (82.7)34 (76.5)1.59 (0.74-3.41)\--*In the last 12 months:*  Any STI symptom62 (77.5)18 (22.5)0.82 (0.39-1.71)\--  Had male and female sexual partners^5^66 (82.5)14 (17.5)1.47 (0.74-2.95)\--  Number of male partners  1-3129 (76.3)40 (23.7)RefRef-  ≥487 (87.9)12 (12.1)**2.88 (1.31-6.31)2.49 (1.08-5.74)0.03**  Inconsistent condom use: regular male partner(s)103 (83.7)20 (16.3)1.18 (0.73-1.91)\--  Inconsistent condom use: casual partner(s)77 (78.6)21 (21.4)0.89 (0.53-1.49)\--HIV knowledge composite score, per 20% increase85 (15)85 (23)1.38 (0.85-2.24)\--Social support for condom use, composite score, per 20% increase63 (50)63 (63)0.97 (0.75-1.25)\--^1^vs. REF Muslim, other, or no religion.^2^vs. REF: Bisexual, MSM, straight, other.^3^vs. REF: Insertive, versatile or other.^4^vs. REF: Married or other.^5^vs. REF: Had male partners only in the past 12 months.All variables listed in this table were considered for inclusion into the multivariate models. The same variables were considered for inclusion in Douala and Yaoundé multivariate models.Final model did not include condom use variables since they substantially reduced sample size. The HIV knowledge composite (%) was constructed by taking the sum of the number of correct responses to 13 items and converting it to a percentage. The social support for condom use composite (%) was created by dichotomizing each of the 8 items into yes (strongly agree and agree) and no (disagree and strongly disagree) then taking the sum and converting it into a percentage.aOR, adjusted odds ratio; CBO, community-based organization; CI, confidence interval; HIV, Human Immunodeficiency Virus; IQR, interquartile range; MSM, men who have sex with men; OR, odds ratio; RDS, respondent-driven sampling; STI, sexually transmitted infection.

In RDS-naïve multivariate logistic analysis, factors independently associated with ever tested for HIV were age (aOR: 1.12 per year increase for ages 18--29, 95% CI: 1.00-1.25; aOR: 0.80 per year increase for ages ≥30, 95% CI: 0.64-0.98), and ever accessing a community-based HIV service for MSM (aOR: 3.23, 95% CI: 1.63-6.38). After RDS-weighting, having higher than secondary education (aOR: 3.51, 95% CI: 1.32-9.34), ever accessing a community-based HIV service for MSM (aOR: 3.37, 95% CI: 1.57-7.24) and having four or more male (oral or anal) sexual partners in the past 12 months compared to one to three male sexual partners (aOR: 2.49, 1.08-5.74) were associated with ever testing for HIV after adjusting for age and sexual role preference. Sensitivity analysis demonstrated that clustering by seed did not affect the statistical significance of any of the associations in the multivariate model.

Ever accessing a community-based HIV service for MSM and having four or more male sexual partners in the past 12 months were also positively and independently associated with HIV testing in the past 12 months in a separate multivariate RDS-weighted Douala model (results not presented).

Factors associated with prior HIV testing: Yaoundé {#Sec10}
--------------------------------------------------

The bivariate and multivariate associations with ever testing for HIV in Yaoundé are presented in Table [4](#Tab4){ref-type="table"}. Consistent with Douala, bivariate RDS-weighted analysis showed that 1.24 times higher odds of ever testing for HIV per year increase in age for men aged 18 to 29 (OR: 1.24; 95% CI: 1.09-1.40) then declined per year increase in age from age 30 (OR: 0.73, 95% CI: 0.59-0.90). Having higher than secondary education (OR: 9.54, 95% CI: 1.75-52.13) and more HIV-related knowledge (OR: 2.13, 95% CI: 1.17-3.87) were also strongly associated with ever being tested for HIV. Receptive sexual role preference (OR: 0.45, 95% CI: 0.23-0.89) and ever receiving free condoms (OR: 2.19, 95% CI: 1.08-4.43) were only associated with ever testing for HIV in the RDS-naïve bivariate model. Inconsistent condom use with casual partners was associated with reduced likelihood of ever testing for HIV only in the RDS-naïve model (OR: 0.33, 95% CI: 0.14-0.76). Unlike findings from Douala, having accessed a CBO HIV service for MSM was not significantly correlated with HIV testing in Yaoundé bivariate models (p \> 0.05).Table 4**Bivariate and multivariate models of the factors associated with HIV testing among men who have sex with men (MSM) in Yaoundé (n = 238), Cameroon 2011**Ever tested for HIV n (%)Never tested for HIV n (%)RDS-weighted OR (95% CI)RDS-weighted OR (95% CI)p-valueTotal197 (82.8)41 (17.2)Age (years)  18--29 (per year increase in age)158 (81.0)37 (19.0)**1.24 (1.09-1.40)1.16 (1.03-1.32)0.01**  ≥30 (per year increase in age)39 (90.7)4 (9.3)**0.73 (0.59-0.90)**0.81 (0.64-1.03)0.09Highest level of education attained  ≤Secondary124 (76.1)39 (23.9)RefRef-  University or technical studies73 (97.3)2 (2.7)**9.54 (1.75-52.13)7.96 (1.31-48.41)0.03**Occupational status  Student or apprentice71 (80.7)17 (19.3)Ref\--  Employed104 (86.0)17 (14.1)1.43 (0.63-3.28)\--  Unemployed22 (75.9)7 (24.1)0.71 (0.23-2.20)\--Christian religion^1^185 (84.1)35 (15.9)1.60 (0.49-5.25)\--Sexual orientation: Gay^2^63 (86.3)10 (13.7)1.05 (0.44-2.49)\--Sexual role preference: Receptive^3^55 (74.3)19 (25.7)0.50 (0.23-1.09)0.53 (0.21-1.30)0.2Relationship status: Single^4^157 (80.9)37 (19.1)0.55 (0.15-2.04)\--Ever accessed CBO HIV service for MSM88 (88.0)12 (12.0)1.52 (0.66-3.48)\--Ever received free condoms138 (86.8)21 (13.2)1.69 (0.77-3.75)1.61 (0.66-3.94)0.3*In the last 12 months:*  Any STI symptom81 (85.3)14 (14.7)1.37 (0.62-3.04)\--  Had male and female sexual partners^5^91 (82.7)19 (17.3)0.64 (0.34-1.20)\--  Number of male partners  1-3106 (80.3)26 (19.7)Ref\--  ≥491 (85.9)15 (14.2)1.51 (0.69-3.31)\--  Inconsistent condom use: regular male partner(s)125 (83.3)25 (16.7)0.95 (0.56-1.59)\--  Inconsistent condom use: casual partner(s)73 (76.0)23 (24.0)0.69 (0.45-1.07)\--HIV knowledge composite score, per 20% increase85 (15)77 (15)**2.13 (1.17-3.87)**\--Social support for condom use, composite score, per 20% increase81 (50)63 (38)0.86 (0.62-1.21)\--^1^vs. REF Muslim, other, or no religion.^2^vs. REF: Bisexual, MSM, straight, other.^3^vs. REF: Insertive, versatile or other.^4^vs. REF: Married or other.^5^vs. REF: Had male partners only in the past 12 months.All variables listed in this table were considered for inclusion into the multivariate models. The same variables were considered for inclusion in Douala and Yaoundé multivariate models.Final model did not include condom use variables since they substantially reduced sample size. The HIV knowledge composite (%) was constructed by taking the sum of the number of correct responses to 13 items and converting it to a percentage. The social support for condom use composite (%) was created by dichotomizing each of the 8 items into yes (strongly agree and agree) and no (disagree and strongly disagree) then taking the sum and converting it into a percentage.aOR, adjusted odds ratio; CBO, community-based organization; CI, confidence interval; HIV, Human Immunodeficiency Virus; IQR, interquartile range; MSM, men who have sex with men; OR, odds ratio; RDS, respondent-driven sampling; STI, sexually transmitted infection.

In multivariate RDS-weighted analysis, age was positively associated with ever tested for HIV in Yaoundé for men aged 18 to 29 (aOR: 1.16, 95% CI: 1.03-1.32; aOR: 0.81, 95% CI: 0.64-1.03 if aged ≥30) as was having higher than secondary education (aOR: 7.96, 95% CI: 1.31-48.41). Ever receiving free condoms was independently associated with HIV testing in the RDS-naïve multivariate model (aOR: 2.31, 95% CI: 1.06-5.02) but not the RDS-adjusted multivariate model. Sensitivity analysis demonstrated that clustering by seed did not affect the statistical significance of any of the associations in the multivariate model.

In a separate RDS-weighted multivariate Yaoundé model, having higher than secondary education was the only variable significantly associated with being tested for HIV in the past 12 months (results not presented).

Discussion {#Sec11}
==========

Overall, HIV testing uptake was encouragingly high among MSM in our study compared to studies in other sub-Saharan African settings \[[@CR7], [@CR8], [@CR12], [@CR13], [@CR15], [@CR16]\]. However, a substantial proportion of men had not been tested at least annually, and a significant proportion of men who tested HIV seropositive had never had an HIV test (6.9% in Douala, 17.4% in Yaoundé). Rapid transmission within sexual networks can occur during acute infection, and high HIV prevalence and risk behaviors has been observed among MSM in Douala and Yaoundé \[[@CR5]\]. Given these findings, increased programmatic and research efforts will be required to encourage regular HIV testing among all MSM and link diagnosed MSM to integrated care services. Targeting sub-populations less likely to be tested such as men who have lower socioeconomic status or who are younger, and encouraging more frequent testing during times of higher HIV risk, such as testing every 3 to 6 months when men are in non-monogamous sexual relationships, may also increase engagement in the HIV treatment cascade \[[@CR38]\].

Testing in the past 12 months and lifetime frequency of HIV testing was lower among MSM in Yaoundé compared to Douala. It was also observed in Yaoundé that inconsistent condom use with casual partners was associated with never having been tested for HIV. The majority of men in Yaoundé last accessed HIV testing at a public or private hospital, which is unsurprising given that the single community-based testing centre (CAMNAFAW) in Yaoundé was only open for a few months prior to this study \[EP personal communication\]. In contrast, participants in Douala who had accessed the local CBO Alternatives-Cameroun, which has been providing tailored HIV services for MSM since 2006 \[[@CR23]\], were more likely to have been tested for HIV in the past 12 months and to have been last tested at this CBO. Additionally, more men reported being willing to return to this CBO for future testing compared to men last tested at a hospital or other testing sites, though future studies powered to assess differences in willingness to return to HCT sites by type of site are required.

A finding specific to Douala was that men with one to three male partners in the past 12 months were less likely to ever get tested than men with four or more male partners, which may reflect a personal assessment of lower risk of HIV acquisition. Inconsistent use of condoms and CCL are common among MSM in Douala \[[@CR5]\], and network factors such as community viral load, concurrent relationships, and delayed linkage to care may propagate rapid HIV transmission even among men with two to three sexual partners \[[@CR1], [@CR39]\]. This further highlights the importance of regular HIV testing for all MSM who are not in long-term monogamous partnerships during counseling, outreach and media campaigns \[[@CR16], [@CR19], [@CR40], [@CR41]\].

In order to improve the delivery and uptake of HIV testing moving forward, identifying geographic areas in which confidential MSM-sensitive HIV testing is not available, and expanding access to affordable, confidential and MSM-friendly HCT sites, which provide linkage to affordable and appropriate HIV care, treatment and related services, may be useful in reducing the number of undiagnosed MSM and in disrupting HIV transmission among MSM in Cameroon \[[@CR6], [@CR23], [@CR42]\]. Evaluating the feasibility of couples-based testing, partner-notification services, and rapid testing may also facilitate HIV testing uptake among MSM \[[@CR43]\]. Community leaders and the media were successfully engaged in Senegal during early planning stages for responding to the HIV epidemic among MSM, and lessons learned from that context may improve community engagement in Cameroon \[[@CR44]\].

Approximately half of our participants were last tested in mainstream hospitals or clinics, however only 6.5% of participants received any information on HIV testing from a doctor or nurse prior to their last test. Strategies to increase provider-initiated HIV testing and sensitivity training for healthcare workers regarding MSM-specific health needs may be useful \[[@CR45], [@CR46]\]. Stigma and discrimination towards MSM due to sexual orientation and concerns of confidentiality in mainstream healthcare settings have been documented in Cameroon \[[@CR23], [@CR25]\] and may deter some men from accessing these services. MSM in Douala have reported distrust of health professionals, and difficulty knowing if a doctor is "gay-friendly" \[[@CR23]\]. In a study conducted in southern Africa, few (17%) MSM reported ever disclosing same-sex practices to a health professional \[[@CR26]\]. As in other settings, the criminalization of male-to-male sexual practices may pose a policy barrier to providing HIV prevention and treatment services for MSM \[[@CR23], [@CR27], [@CR32], [@CR47]\]. Protecting the dignity and rights of MSM, decreasing marginalization, and allowing a safe environment for individuals to disclose their sexual orientation and HIV status, are likely to increase access to HIV prevention, treatment and care \[[@CR48]\]. Decentralized testing programs such as home-based self-testing may also be necessary in increasing testing coverage and testing frequency especially among MSM who prefer anonymity and non-disclosure of their sexual practices with a healthcare provider \[[@CR49]\].

Social vulnerability as measured by lower educational level was strongly associated with never having been tested and not having been tested in the past 12 months in both cities after adjusting for age in multivariate analysis, which is consistent with previous studies \[[@CR8], [@CR21], [@CR50]\]. Higher education may provide higher income, better health literacy and better access to healthcare services, such as access to HIV testing programs. In future programs, targeting men with lower socioeconomic status may be a useful strategy to increase HIV testing uptake in Cameroon.

In both cities, young MSM aged 18 to 21 were least likely to report having ever been tested for HIV and HIV testing in the past 12 months compared to older men. Given these data, and that men in this age group are being diagnosed with HIV and the median age of sexual debut with another man is 19 years in our sample (IQR 17--22) \[[@CR5]\], including young MSM in future HIV testing initiatives and HIV surveillance studies may improve testing outcomes. While a trend towards negative association between older age and ever testing was observed among men aged 30 or greater in both cities, additional research will be needed to corroborate these data due to small sample sizes in this age category.

Encouragingly, overall knowledge of HIV acquisition and transmission risks was fairly high in both cities and was not independently associated with HIV testing. Other studies have highlighted that individual HIV knowledge items may be worthy of exploration in future analyses, such as knowledge that unprotected penile-anal intercourse having higher risk of HIV transmission than penile-vaginal intercourse, and the importance of using CCLs during anal intercourse \[[@CR7], [@CR10]\].

This study has a number of limitations. The cross-sectional design of this study does not allow us to assume causality of the associations in this study. Data on whether individuals already knew that they were living with HIV were not collected in this study; excluding men who have previously been diagnosed with HIV from the analysis may change the study results. Assessing regular testing such as testing every 12 months is an important outcome for the design and implementation of HIV testing programs; future research in Cameroon may investigate the correlates of testing for HIV in the last 12 months after excluding men already diagnosed with HIV. Given that six recruitment waves were not reached in every recruitment chain, MSM who are less likely to be socially connected to recruits of seeds, such as men who do not attend MSM CBOs, may be underrepresented in this study. Moreover, the generalizability of the findings for men living in smaller urban centers and rural settings in Cameroon is unknown given that data collection occurred in two large cities. The assumptions of RDS for the MSM population in Cameroon have not been tested in the current study or other studies in this setting to date. The modest sample size may have resulted in associations that occurred due to chance. Survey data may be subject to recall bias and social desirability bias. Despite these limitations, the data presented can contribute to the dialogue between researchers, policymakers and program implementers addressing the HIV epidemic among MSM in the region.

In order to elucidate the barriers to HIV testing, future studies may explore other unmeasured individual, social and structural facilitators and barriers to HIV testing in Cameroon such as knowledge of partner's HIV status, attitudes towards HIV, geospatial dynamics, fear of seeking health services and the role of economic constraints \[[@CR8], [@CR26]\]. Whether MSM are encouraged or discouraged by their social environment to get tested will require further elucidation \[[@CR17], [@CR51]\].

Conclusions {#Sec12}
===========

Access to HIV testing is a key first step in successfully linking MSM to the continuum of HIV care and treatment \[[@CR52], [@CR53]\]. These data demonstrate that subgroups of MSM such as young MSM and men with less education may need to be targeted when designing future HIV prevention programs and research studies and that innovative approaches to reaching this marginalized population may be useful. Given the legal context, increasing appropriate periodicity of HIV testing among MSM in Cameroon necessitates continued investment in decentralized, culturally and clinically competent, and confidential health services. This may include the expansion of MSM-friendly CBOs providing HCT services to provide more complex HIV service delivery or strengthening the CBOs' referral system into care and treatment services. In addition, reducing structural barriers such as homophobia may help to optimize the response against the HIV epidemic in the region. Ultimately, given the levels of HIV testing and high HIV burden in Cameroon, optimizing the safe and effective provision and uptake of ART-based prevention and treatment approaches through improved uptake of HIV testing is paramount in changing the trajectory of the HIV epidemic among these men and within their sexual networks.
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